In this paper we present the updated version of the compilation of 5S rRNA and 5S rDNA nucleotide sequences. It contains 1622 primary structures of 5S rRNAs and 5S rRNA genes from 888 species. These include 58 archaeal, 427 eubacterial, 34 plastid, nine mitochondrial and 1094 eukaryotic DNA or RNA nucleotide sequences. The sequence entries are divided according to the taxonomic position of the organisms. All individual sequences deposited in the 5S rRNA Database can be retrieved using the WWWbased, taxonomic browser at http://rose.man.poznan. pl/5SData/5SRNA.html or http://www.chemie.fu-berlin. de/fb_chemie/agerdmann/5S_rRNA.html . The files with complete sets of data as well as sequence alignments are available via anonymous ftp.
INTRODUCTION
This data bank was prepared in August and September 1997. It is just 30 years since the first nucleotide sequence of 5S rRNA was determined (1) and 35 years since this RNA species was been identified for the first time as a component of the large subunit of Escherichia coli ribosomes (2) . Since that time a large amount of sequence data has been collected, however we are still far from the detailed knowledge of the tertiary structure and function of 5S rRNA. 5S rRNA appears to be a ubiquitous component of all prokaryotic and eukaryotic ribosomes. However, it has not been found in mitochondrial ribosomes of some fungi and animals. In prokaryotes and organelles, 5S ribosomal RNAs are synthesized as parts of single long transcripts, together with 16S and 23S rRNAs. The three individual components are then separated in a maturation process. In eukaryotes, 5S rRNAs of cytoplasmic ribosomes are usually encoded by separate genes arranged in tandem arrays of repeating units. Their number varies significantly up to several thousands in vertebrates and plants. These genes are transcibed by polymerase III. The synthesis of 5S rRNA in eukaryotic cells is dependent on the binding of a 40 kDa protein, transcription factor IIIA (TFIIIA), to the internal control region of 5S rRNA genes. One of the remarkable features of TFIIIA is that it is capable of specific binding to the 5S rRNA gene and the gene product with high affinity and specificity, although three-dimensional structures of RNA and DNA are clearly different. 5S rRNA is a relatively small RNA molecule (120 nt long) and has been subject to various studies concerning its structure as well as biological function. It turns out that the nucleotide sequences of 5S rRNAs are strongly conserved and provide data that can be used in evolutionary analyses for the reconstruction of phylogenetic relationships between distant taxa. 5S ribosomal RNA is the only known rRNA species that binds ribosomal proteins before it is incorporated into the ribosomes both in prokaryotes and eukaryotes (Fig. 1) . In eukaryotes the 5S rRNA molecule binds only ribosomal protein L5, whereas in bacteria it interacts with three ribosomal proteins L5, L18 and L25 (3, 4) . The 5S rRNA-protein interactions have been studied extensively by the analysis of the ribonucleoprotein complexes, mutant forms of 5S rRNA as well as proteins with the use of a variety of chemical and enzymatic probes. Recently several approaches have been made for crystallization of the whole 5S rRNA molecule and also its domains. However, no crystals suitable for structural analysis have been grown. The only X-ray and NMR data available are for the isolated domains of 5S rRNA (7) (8) (9) (10) .
To get a consistent picture of the structure-function relationships of 5S rRNA, detailed knowledge concerning the primary structure of this RNA species from different sources is required.
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The aim of this work was to update and extend the 1997 compilation (6) with all currently known nucleotide sequences of 5S rRNAs and their genes.
DESCRIPTION OF THE DATA BANK
The 1998 edition of the data base contains 1622 nucleotide sequences of 5S rRNAs and 5S rDNAs published through September 1997. The sequence entries use the format of the EMBL Nucleotide Sequence Data Bank. There are 178 sequences that are not included in EMBL or GenBank. These can be easily identified, since they have an AC field blank. Table 1 shows the number of species and sequence entries in the data base for particular taxonomic groups.
The 5S rDNA sequence entries, in addition to the 5S rRNA coding sequence, contain information on the length of the original clone and the location of the structural gene.
An additional feature in the new edition of the 5S rRNA Data Bank is the collection of the eukaryotic intergenic spacer sequences available via WWW at the Eukaryotic 5S rRNA home page at: http://www.man.poznan.pl/5SData/Eukar_5S.html
THE SECONDARY STRUCTURE
The secondary structure of all 5S rRNAs consists of five helices (I-V), two hairpin loops (C and E), two internal loops (B and D) and a hinge region (A), formed as a three helix junction. The general secondary structures of eukaryotic and eubacterial 5S rRNAs are shown in Figure 2 . Some sequences show the deviations from the general structure, that can be recognized as insertions or deletions in the multiple sequence alignment (5). The insertions and deletions found in eukaryotic sequences are listed in Table 2 . 
MODIFIED NUCLEOTIDES
With the exception of some fungi and archaebacteria the 5S rRNA molecules do not undergo posttranscriptional modification. The presence of only four modified nucleotides has been reported so far. These are pseudouridine, 2′-O-methylcytidine, N-4-acetylcytidine and N-4-acetyl-2′-O-methylcytidine. The summary of occurrence of modifications in 5S rRNAs is shown in Table 3 .
DATABASE ACCESS
The files with sequence data and alignments are available via anonymous ftp at ftp.fu-berlin.de in the directory /science/db/ 5SrRNA. Individual sequences can be retrieved via WWW using the taxonomy browser or alphabetical listing of organisms at: http://rose.man.poznan.pl/5SData/5SRNA.html or http://www. chemie.fu-berlin.de/fb_chemie/agerdmann/5S_rRNA.html Comments, suggestions and corrections can be addressed to: Maciej Szymanski (mszyman@ibch.poznan.pl) or Thomas Specht (thomas.specht@metagen.de).
